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T R IP  F
Leader: Marc W. Bodine, Jr.
State University of New York at Binghamton
Objectives of Trip
• ®  m
This excursion w ill  v is it the area in Cape Elizabeth where the 
several formations of the Casco Bay Group as originally defined by 
Katz (1917) and the older Cushing Formation are exposed with meta­
morphic grade ranging from  the chlorite subfacies through the 
almandine subfacies of the greenschist facies using the Eskola 
facies classification as modified by Fyfe, Turner, and Verhoogen 
(1958). Additional stops w ill  be made in Falmouth where the lowest 
unit of the Casco Bay Group is exposed exhibiting lower almandine 
amphibolite facies metamorphism in contact with the Pejepscot Form a­
tion (F isher, 1941), a highly migmatized quartz-biotite-plagioclase 
schistose paragneiss of the sillimanite subfacies of the almandine- 
amphibotite facies. The evidence for interpreting this contact as 
a fault contact is the abrupt change in metamorphic grade 
and the abrupt appearance of pegmatites, granites, and migmatites.
Figure 1 is a sketch geologic map of the western portion of the 
Casco Bay quadrangle showing the route of the trip.
Outlines of Geology
The Casco Bay Group comprises a sequence of about 2000 feet of 
chiefly metasedimentary and minor metavolcanic rocks forming a 
series of anticlinal and synclinal structures trending approximately 
northeast. In the core of the major anticlinal structure, an older 
metavolcanic unit, the Cushing Formation is exposed from  several m iles 
southwest of Fort Williams on the east coast of Cape Elizabeth north­
east through Casco Bay making up the major islands of the bay (Cushing, 
Peaks, Long, and a portion of the Chebeague Islands to Birch Island 
and M ere  Point in the northern part of the bay). The northwestern 
shore the bay from  Falmouth through Freeport forms the approximate 
fault line contact between the Casco Bay Group and the more intensely 
metamorphosed Pejepscot Formation. Within Casco Bay the isograds are 
approximately east-west with the chlorite zone occurring in southern­
most Cape Elizabeth, the biotite and garnet isograds passing through 
Broad Cove and Zeb Cove respectively on Cape Elizabeth. The staurolite 
and sillimanite isograds are not observed within the Casco Bay quadrangle
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except for the northeastern corner where staurolite is observed on 
Harpswell Neck with the sillimanite isograd lying farther to the north.
Sequence of Rocks
1. Pejepscot Formation. Defined originally by Fisher (1941) 
from a sequence of rocks in the village of Pejepscot about three 
miles northwest of Topsham in Androscoggin County (Freeport 15* sheet), 
this unit can be extended south through the Freeport and northwestern 
Casco Bay quadrangles. The unit is essentially a quartz-biotite- 
plagioclase schistose paragneiss containing numerous thin beds of 
calc-silicate (diopside-hornblende) gneiss and diopside marbles.
Sillimanite, in places kyanite, and almandine are the major indicative 
silicate accessory minerals with sphene, tourmaline, magnetite, apatite 
also present. In places the rock is highly migmatized with bands of 
quartz-microcline-plagioclase with some pegmatite banding always 
present. Pegmatites, both concordant bands, sills, lenses or pods, 
and discordant masses and dikes, are ubiquitous but variable through­
out the unit in this area. Numerous small biotite granite to grano­
diorite stock-like to dike-like bodies occur in the unit often approaching 
an aplite texture. The age of the unit is unknown although it is presumably 
Silurian or older. Potassium argon ages from the M. I. T. laboratory on 
biotite from pegmatite in Cumberland gives an age of 252 m. y.
(Appalachian).
Associated with the Pejepscot Formation is an amphibolite unit, the 
"Bartlett Point" * Amphibolite, which is exposed on Bartlett Point,
Sturdivant Island, Wolf Neck, and along the coast near Bunganuc Landing. 
About 200 feet thick the unit is a coarse hornblende-plagioclase (bytownite 
at Bartlett Point)-diopside rock. This may be the unit mapped as the 
Androscoggin Formation by Fisher (1941) in the Lewiston area.
2* Cushing Formation. Originally named the Cushing Granodiorite 
by Katz (1917) from exposures on Cushing Island, this unit, which 
conformably underlies the Cape Elizabeth Formation, consists chiefly 
of a massive to poorly foliated quartz-plagioclase-m icrocline-biotite- 
muscovite Blastoporphyritic gneiss. Compositionally and texturally 
the rock apparently is a felsitic metavolcanic. Agglomerate and 
tuffaceous features are noted in the northern part of the Freeport 
quadrangle and in the Bath quadrangle currently being mapped by Dr. Hussey 
at Bowdoin College. In the Casco Bay area only the upper part of the unit
* The geographical portion of the name is placed in quotes to indicate 
this is an informal name used here in advance of formal definition to appear 
elsewhere. (Editor]
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is exposed forming the core of the central anticlinal structure. In the 
uppermost portion of the unit several darker, hornblende bearing, beds 
are noted. The contact with the Cape Elizabeth Formation above is 
gradational with a sequence of fifty feet or more of alternating beds of 
Cape Elizabeth and Cushing lithologies.
3. Casco Bay Group. Defined by Katz (1917) this sequence of 
rocks includes about Z000 feet of strata which outcrop throughout most 
of the Casco Bay region from  Cape Elizabeth through the Harpswells.
Its varied lithologic units which are traversed by the metamorphic 
isograds make this an ideal area for studying various mineralogical 
and chemical phenomena of metamorphism.
a. Cape Elizabeth Formation. A  series of sandy beds 
grading upward into more argillaceous rocks overlying the 
Cushing Formation, comprise the Cape Elizabeth Formation. 
Most of the sandy beds are fine to medium grained, thin to . 
thick bedded, greywacke to subgreywacke. Several are ca l­
careous or dolomitic. The sandy beds are separated by light 
to dark grey phyllites or schists, occasionally carbonaceous, 
which give rise to the laminated appearance of the rock. In 
the basal portion the rock is dominantly sandy with a few 
conglomeratic beds present.. The unit is about 600 feet thick.
b. Spring Point Greenstone. Presumably a metabasalt, 
this unit of variable thickness, is a typical chlorite rich 
phyllite in the southern Cape Elizabeth area becoming . 
actinolite bearing in the Spring Point and Portland area.
c. Diamond Island Slate . A  thin, generally less than 
fifty feet thick, unit of silica rich, carbonaceous, pyritic 
pelite, that overlies  the Spring Point Greenstone, this formation, 
along with the Spurwink Limestone, forms a valuable marker 
horizon. Its characteristic even bedding and black color are 
very  distinctive.
d. Scarboro Phyllite . A  re lative ly  thick unit of
aluminous rocks consisting of richly pyritic muscovite-chlorite- 
biotite beds of phyllite or schist with undulatory foliation, 
this formation makes up one of the major units of the Casco Bay 
Group. Garnet-hornblende- and andalusite/kyanite-staurolite 
occur at various localities in the higher metamorphic grades 
on Harpswell and nearby islands.
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e. Spurwink Limestone. This unit is a relatively 
calcareous sequence forming a ribbon limestone of alternating 
c lay-rich  and clay-poor beds. Thicker schistose inter-beds 
are common resembling the Scarboro lithology. The total 
thickness does not exceed 100 feet.
f. Jewell Island Phyllite. Almost identical to the
Scarboro Phyllite, this unit lies above the Spurwink Limestone, 
and without outcrops of the limestone for reference it is 
impossible to distinguish from the Scarboro.
4. Basalt diabase dikes and s i l ls . Generally thin, from 
several inches to rare ly  over 20 feet thick, these intrusives are 
post-metamorphic and show generally very  narrow contact metamorphic 
effects on the enclosing wall rock. They intrude all of the above 
mentioned units, and are believed to be of Upper Triassic  age. In 
general their trend is subparallel to the regional structure although 
some of the larger bodies ( 20 feet thick) are strongly discordant.
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Field trip s top  location
M.W.  Bodine.  1 9 6 5
Quadrangle Maps Needed
Cape Elizabeth, Portland East, -"Yarmouth, Freeport 7 T/^' q uadrangles;
Casco Bay and Freeport 15* quadrangles.
Assembly Point
In front of Cleaveland Hall, Bowdoin Campus.
Time
Trip  w ill  leave at 8:00 A. M. sharp, Sunday, by private car.
ROAD LOG
Mileage
0. 0 In front of Cleaveland Hall on the Bowdoin Campus.
Proceed to the west gate of the College.
0. 1 Turn left (south) onto Bath Road (Maine Route 24).
0. 2 Bear right and merge onto Maine Street (Maine Route 24)
and continue through downtown Brunswick.
0. 7 Turn left onto entrance ramp to U. S. Route 1 south and
merge onto Route 1.
1.4 Sharp right turn continuing on U.S. Route 1.
2. 9 Remain straight ahead on divided highway which now becomes
Interstate 95.
3.4 From  here to just north of Portland on Interstate 95 and 295 the
road cut outcrops are of the Pejepscot formation.
The Pejepscot formation consists essentially of a coarse 
quartz-biotite-plagioclase schistose gneiss containing variable 
bands of m icrocline-quartz-albite migmatite. Pegmatities, both 
concordant lenses, pods, and stringers and discordant dikes and 
irregular masses are very  common. North of Brunswick these 
make up the Topsham pegmatite district where a string of 
quarries have been operated for feldspar. Numerous pegmatite 
minerals (beryl, tourmaline, topaz, uraninite, etc. ) have 
















quarries have been worked two to three m iles east of here.
In addition to the pegmatites, numerous small granite to 
granodiorite bodies occur in the Pejepscot Formation.
F ie ld  relations in the Casco Bay and Freeport quadrangles 
indicate that the Pejepscot Formation is older than the Casco 
Bay Group and, at least, in the western part of the Casco 
Bay region, it is proposed that a major fault forms the contact 
between the Casco Bay Group and Pejepscot Formation.
Junction with South Freeport Road. Casco Bay Motel on left.
Bridge over Cousins R iver.
Bridge over the Royal R iver  in the town of Yarmouth.
Extensive outcrops of the Pejepscot Formation in road cuts.
Notice the later discordant pegmatites cutting the migmatized 
Pejepscot formation and the concordant pegmatites. At 21. 1 
note the thin vert ica l basalt dike on the left. These dikes are 
common in this region and are presumably of Triass ic  age.
Remain straight ahead on divided highway which becomes
Interstate Route 295. Interstate Route 95 heads west to 
link up with the Maine Turnpike.
Bridge over the Presumpscot R iver on the northern outskirts
of Portland.
Bear right onto Washington Avenue (U.S. Route 1A) ramp off 
Interstate Route 295.
Bridge over Back Cove. Remain on U.S. Route 1A and Maine 
Route 26 on Washington Avenue to downtown Portland.
Turn right onto Cumberland Avenue (Maine Route 26).
Turn left onto State Street (Maine Route 77).
Crossing Congress Street at Monument Square. Bear slightly to 
the left remaining on State Street (Maine Route 77).















Sharp left turn onto bridge crossing Fore R iver (Portland*s 
waterfront area) from  Portland to South Portland on Maine 
Route 77 (Ocean Street).
Bear right remaining on Ocean Street (Maine Route 7 7 ).
Continue straight ahead on Ocean Street (Maine Route 77).
Bear left remaining on Ocean Street (Route 77). The small 
outcrops along the road are the Cushing Formation, a quartz- 
feldspar-muscovite-biotite metavolcanic gneiss immediately 
underlying the Casco Bay Group.
Left then immediate right turn in the community of Pond Cove 
remaining on Ocean House Road (Maine Route 77).
Cape Elizabeth town hall on left.
Remain straight ahead on Maine Route 77.
Outcrops of the Scarboro Phyllite and Spurwink Limestone in 
the core of a small syncline.
Turn left onto Two Lights Road.
Bear left remaining on Two Lights Road.
Entrance to Two Lights State Park.
Pass admission booth and continue into the park area.
STOP NO. 1 Two Lights State Park
Park in parking lot to the left of the road and walk to the 
shore.
The round concrete platforms are 6 inch naval gun mounts 
constructed in 1943 for protection of the Portland Harbor area. 
The turf covered mound-like structures are the ammunition 
bunkers and the high cylindrical concrete towers housed 
range finders and were observation towers.
The Cape Elizabeth Formation, the basal unit of the Casco 
Bay Group is well exposed along the coast from  Crescent
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Beach to the west to Hunts Point to the north. It consists 
of fine to medium grained, brown to buff, graywacke to 
subgraywacke beds from one inch to one foot thick alternating 
with beds from less than one to six inches thick of dark 
grey micaceous phyllite. Quartz "knots11 and veins are 
common within the unit. The relations between bedding, 
foliation and the two prominent joint sets, coupled with the 
small scale crumpling of the beds, give rise to the log-like 
appearance of the rock. (Tourists are convinced they are
observing petrified wood. ) Although the rocks are intricately
• • •
crumpled into tight folds the regional dip is very  gentle 
to the northwest. The base of the Cape Elizabeth Formation 
is not exposed in southern Cape Elizabeth and the total 
thickness of the unit exposed here does not exceed 500 feet.
These rocks exhibit the lowest metamorphic grade within the 
Casco Bay region. The assemblage quartz-muscovite-chlorite- 
albite-epidote (or Calcite) is characteristic and biotite and 
garnet are totally lacking.
Return to park entrance.
36. 4 Turn left onto Two Lights Road.
37.4 Turn right (north) onto Ocean House Road.
37. 5 Bear right (east) onto Maine Route 77 and immediately turn
right onto Broad Cove Road.
37. 9 Turn right onto dirt road.
38. 3 Turn left onto paved road.
38. 3+ STOP NO. 2 Broad Cove
Park in fie ld  on the right side of the road and proceed to 
shore near the red shack.
Looking into Broad Cove from the shore the following units 
are exposed:
a) To the right (south) is Hunt’ s Point composed of the
upper Cape Elizabeth Formation, sim ilar but somewhat 
more argillaceous than the Two Lights exposure.
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b) Within the cove itself are spotty outcrops of the 
Spring Point Greenstone. Here this unit is a green, 
fine grained chlorite phyllite with minor amounts of 
muscovite, quartz, albite, and epidote.
c) Immediately in front of the red shack is a recrysta llized
felsite dike.
d) Overlying the Spring Point Greenstone in small synclinal 
troughs within the cove, the basal beds of the Scarboro 
Phyllite are exposed. This unit is characterized by its 
high sulfide content giving rise to the extensive rusty 
weathering, the presence of graphite, the undulatory nature 
of the foliation, the abundance of quartz ’ 'knots'1, and
the lack of arenaceous beds. To the north (left) the 
Scarboro Phyllite is continuously exposed to Trundy*s 
Point, and within this exposure lies the biotite isograd.
As has been observed occasionally in the Dalradian of Scot­
land, garnet rich in spessartine appears before biotite 
and can be observed within the Scarboro along the north 
rocky shore of Broad Cove.
Proceed north along paved road.
38.4 Turn left onto Edgewood Road.
38. 6 Turn left onto Broad Cove Road.
39.2 Turn right (North) onto Ocean House Road (Maine Route 77).
39. 3 Turn right remaining on Ocean House Road.
39. 6 Turn right onto Trundy Point Road, passing through stone gate.
40. 0 Continue straight ahead on Trundy Point Road.
40. 2 Bear left onto Reef Road.
40. 5 STOP NO. 3 Trundy Point
After rounding curve to the right pull off to the edge of the 
road and park.
Here the vertical beds of Spurwink Limestone are exposed 
forming the southern flank of a small syncline. To the south
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are the upper beds of the Scarboro Phyllite and to the north in 







The Spurwink Limestone is a medium grained, sandy limestone 
with biotite and almandine garnet present. The coarser beds are 
separated by thin beds of a more micaceous calcareous rock 
giving rise to a ribbon texture that is characteristic of the 
Spurwink Limestone throughout the Casco Bay Region. The 
unit averages about 100 feet thick although due to its plasticity 
during deformation it can vary from less than two feet to over 
200 feet in thickness. It has been the most useful marker unit 
within the Casco Bay Group.
The Jewell Island Phyllite is nearly indistinguishable
from  the Scarboro Phyllite and is the Highest known unit of the
Casco Bay Group.
From  the core of the syncline at Peabbles Point north to 
Pond Cove the entire section from  the Jewell Island Phyllite 
through the Cape Elizabeth Formation is exposed, making up the 
south flank of the Portland Head Light anticline. F rom  Trundy 
Point on northward through Cape Elizabeth, South Portland, and 
Portland the rocks lie within the garnet isograd. Epidote and 
albite also occur within this region, thus, the rocks are charac­
teristic of the upper greenschist facies (quartz-albite-epidote-
alrnandine subfacies after Fyfe, Turner and Verhoogen, 1959). 
Proceed south along Reef Road.
Turn right onto Waburn Road.
Turn left onto Trundy Road.
Turn right onto Ocean House Road.
Right turn onto Maine Route 77 (Ocean House Road).
Community of Pond Cove. Turn right onto Shore Road.
STOP NO. 4 Pond Cove
Pull off on left side of road and park. Walk across the 
road to the shore.
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Here the basal beds of the Cape Elizabeth Formation and the 
upper portions Cushing Formation are exposed. The 
contact is gradational with interbeds of each lithology 
occurring within the other.
The Cape Elizabeth Formation is more severe ly  deformed, of 
higher metamorphic grade, and contains much thicker and more 
massive sandstone beds than at the Two Lights exposures. In a 
number of the sandstone beds re lic t cross-bedding and graded 
bedding are discernable. Two hornblendite beds occur 
within the basal Cape Elizabeth Formation. It is believed 
that these represent the metamorphism of a dolomitic graywacke. 
The nearly complete absence of albite in the hornblende-quartz - 
epidote-almandine-biotite assemblages apparently precludes 
a basic igneous rock origin.
The Cushing Formation, underlying the Cap Elizabeth Formation, 
is believed to be a metavolcanic rock. It is a quartz-m icrocline- 
garnet gneiss. On the islands to the northeast where a 
considerably greater thickness is exposed re lict textures 
indicative of tuffs and agglomerates are preserved; however, on 
Cape Elizabeth the rock is generally a massive gneiss with few 
palimpsest features. The augen, now m icrocline-m uscovite , 
may be Blastoporphyritic structures. A  number of the upper 
beds within the Cushing Formation contain hornblende giving 
rise to the darker color of these beds.
Proceed northward on Shore Road.
45.2 Turn right (east) into Fort Williams. Continue past sentry
post through gate.
45. 5 Turn right at stop sign following directions to Portland Head Light.
45. 7 STOP NO. 5 Portland Head Light
Here the typical upper portion of the Cushing Formation is 
exposed along the core of the Portland Head anticline. In 
the vicinity of the lighthouse several post-metamorphism 
diabase to basalt dikes are observed.
Retrace route back to the entrance to Fort Williams.
46.1 Turn right onto Shore Road.
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47. 1 Bear right onto Prebble Road.
47. 7 Continue through Willard Square (stop sign and blinker)
bearing right continuing on Fort Road.
48. 0 Turn right onto Beach Street.
48. 1 Turn right onto Myrtle  Avenue.
48.2 STOP NO. 6 Willard Beach
Park at end of street and walk onto beach.
In Simonton Cove from Spring Point at the north to the small 
point enclosing the small harbor to the south the Spring Point 
Greenstone, Diamond Island Slate, Scarboro Phyllite, and the 
Cape Elizabeth Formation are exposed. A  fault forms the 
southern end of cove where the Scarboro Phyllite, exposed 
at W illard Beach is juxtaposed against the Cape Elizabeth 
Formation forming the point at the southern end of the Cove. 
This fault can be traced for severa l m iles to the southwest.
With the exception of the Spring Point Greenstone the lithol­
ogies are sim ilar to those seen at previous stops. Garnet is 
present in the Cape Elizabeth and Scarboro Formations as 
well as albite and epidote, defining the metamorphism as 
upper green-schist facies. The Spring Point Greenstone here 
is a hornblende-chlorite-epidote rock with minor biotite 
and albite - the characteristic assemblage for a potash 
deficient rock subjected to this grade of metamorphism.
Turn around and proceed west on M yrtle  Avenue.
48. 3 Turn right onto Fort  Road.
48.4 Turn left onto Pickett Street.
48. 6 Turn left onto Broadway.
49. 8 Turn right onto Cottage Road (Maine Route 77).
50. 0 Bear right onto Ocean Street (Maine Route 77).
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50.3 Bridge over Fore R iver (Maine Route 77) to Portland.
50. 8 Turn right onto ramp off bridge (Maine Route 77).
50. 9 Left turn onto State Street (Maine Route 77).
51.4 Longfellow Square. Continue on State Street (Maine Route 77).
51.6 Turn right onto Cumberland Avenue (Maine Route 26).
52. 6 Turn left onto Washington Avenue (Maine Route 26).
53. 5 Causeway over the Back Cove.
53. 7 Bear right onto U.S. Route 1 and Interstate 295 ramp.
53. 9 Merge into Interstate 295.
54. 1 Bear right onto ramp from  Interstate 295 to U.S. Route 1.
54.8 Bridge over Presumpscot R iver ((U .S . Route 1), separating
Portland and Falmouth.
56.2 Bear right off U.S. Route 1 onto Maine Route 88.
56. 7 Turn right onto Waite1 s Landing Road.
57. 1 On right a small outcrop of Pejepscot Formation which is
megmatized and contains pegmatite bodies.
57. 2 . Approximate location of contact between Pejepscot Formation
and Cape Elizabeth Formation.
57.6 STOP NO. 7 Waite!s Landing, Falmouth Fore  side
Park along road and proceed to shore.
Here again the Cape Elizabeth Formation is exposed showing 
a somewhat higher metamorphic grade. Quartz-biotite-Oligoclase/ 
andesine-muscovite are the major minerals with minor almandine 
and epidote/Calcite present. Such an assemblage is typical for 
the lower almandine-amphibolite facies. No evidence of m igm ati­
zation or pegmatite development is observed, and higher grade 






One-half mile north of here at Princes and Bartlett Points 
the contact between these two units is separated by less than 
100 feet of cover and on Sturdivant Island, two m iles to the 
northeast, the cover over the contact is less than 20 feet wide. 
At both of these localities as well as here the migmatization, 
the occurrence of pegmatitas and the presence of sillimanite 
is restricted to the Pejepscot Formation. Farther to the 
northeast on Cousins and Littlejohn Islands, minor discordant 
pegmatites appear in the Cape Elizabeth Formation and on 
M ere Point about 12 m iles to the Northeast, sillimanite is 
found in the Cape Elizabeth along with the pegmatite bodies.
The abrupt change in metamorphic grade, the abrupt 
occurrence of migmatization and pegmatization are the major 
factors that lead to the interpretation that this is a fault 
contact. The extent of the fault both to the southwest and 
the northeast is unknown and should be investigated.
Turn around and return to the junction of Waite1 s Landing 
Road and Maine Route 88.
Turn right from  Waite ' s Landing Road onto Maine Route 88. 
Turn left (west) onto Johnson Road.
STOP NO. 8 Johnson Road Quarry
Park along Johnson Road and walk along abandoned dirt road 
to the right about 200 feet into quarry.
This is one of the la rger  of several small granitic bodies 
that intrudes the Pejepscot Formation in this area. The rock 
is a medium grained, homogeneous, holocrystalline quartz- 
m icrocline-o ligoclase-b iotite  granite. The contact with the 
gneiss is generally separated by pegmatite of variable 
thickness.
Return to cars and continue west on Johnson Road.
Turn right (north) onto U.S. Route 1.
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61.6 STOP NO. 9 Riprap Quarry
Turn left onto dirt road into quarry and park.
Here the typical Pejepscot Formation is exposed as described 
at mileage 22. 0. Note pegmatite relations, migmatization, 
and the "salt and pepper" texture of the biotite schist. Garnet 
(almandine) can be observed in the schist and microscope 
sillimanite is present.
Return to cars and proceed north on U.S. Route 1.
68.4 Casco Bay Motel.
END OF TRIP.
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d) There is a lack of igneous lamintaion (parallelism of plagioclase 
grains).
Other m e c h a n i s m s  . . * ■ might be 1) periodic release of pressure and 
volatiles from the magma chamber, as it might affect the rates of nucleation 
of the dark versus light minerals; 2) periodic undercooling combined with 
vigorous currents in the magma as envisioned by Taubeneck and Poldervaart 
(GSA Bull, Vol. 71, pp. 1295 and 1322) for the formation of !lWillow Lake-type 
layering" in the Willow Lake intrusion, Oregon; 3) formation of concentric 
planes of easy migration of interstitial liquid in the last stages of consolidation 
of the magma. „
4. Contact of Cortlandtitic gabbro apophysis with very  anorthositic gabbro.
No chilling of the form er against the latter indicates that the cortlandtitic 
gabbro was intruded before the normal gabbro - anorthositic gabbro had 
cooled down.
5. Very interesting zone where the normal gabbro does not grade into 
anorthositic gabbro. In the normal gabbro note the graded layering with 
the mafic concentrations in each layer toward the outside. The graded 
layering here occurs at about the same "horizon" as mentioned in note 2.
Most conspicuous of the structures are the series of slabs of ve ry  strongly 
banded gabbro intermediate between typical anorthositic gabbro and normal 
gabbro. On the inner side of these slabs is typical anorthositic gabbro. 
Layering of the slabs resembles to some extent the "horseta il"  vein 
structures noted in metallic m ineral deposits. It is the present belief
of the writer that these layers are in some way mechanically formed.
They can hardly be ascribed to the action of currents within the magma 
chamber cutting and filling ear lie r  formed gabbroic material. Note the 
"crow  foot" development of augite crystals always oriented toward the 
center of the complex at the boundaries of the slabs.
5  *  .  •  t  •
6. Normal gabbro; some zones of fine-grained poikilitic gabbro and 
pegmatitic clots.
7. Contact zone of normal gabbro with the Kittery Formation. Note 
strong fracturing and recrystallization at contact, of both the Kittery 
Formation and dikes within the Kittery. Contact metamorphic affects 
decrease rather rapidly away from  the contact. Blue color of Kittery 
phyllite interbeds close to contact indicates the development of considerable 
amount of cordierite. Diabase dikes were fractured in a more brittle 
manner than the Kittery Formation and are extensively injected by small 
dikes and veins of buff-colored granodiorite derived from  the last stages
of crystallization of the gabbroic phases. Note the possible remobilization 
of portions of the Kittery beds and injection into fractures in the diabase 
dikes. Note the pocket of o liv ine-rich, chilled phase of the gabbro.
8. Here can be seen the relations of the apophysis of cortlandtitic gabbro, 
anorthositic gabbro and central funnel of cortlandtitic gabbro. Layering 
in the anorthositic gabbro southwest of the apophysis dips away from the 
center of the complex rather than toward this being one of the few 
areas where an outward dip is observed. Layering in the apophysis of 
cortlandtitic gabbro argues against differential crystal settling origin of 
the layering*
9. Contact area of the central mass of cortlandtitic gabbro and anorthositic 
gabbro. Cortlandtitic gabbro at the margin is quite mafic.
10. Relatively dark, mafic cortlandtitic gabbro.
11. Rather feldspathic phase of the Cortlandtitic gabbro near the center of 
the body.
12. Relatively mafic cortlandtitic gabbro, not too far from  concealed 
contact with anorthositic gabbro.
13. Almost the same as noted at 11, maybe a little more mafic.
14. NO HAMMERING HERE, PLEASE! Most mafic phase of the cortlandtitic
gabbro noted.
15. Small but rather significant exposure of cortlandtitic gabbro with block 
of anorthositic gabbro indicating that the cortlandtitic gabbro is a product 
of a later intrusion of magma than that which formed the normal and 
anorthositic gabbros.










Parking lot overlooking the Cape Neddick Lighthouse.
At the parking area exit turn left onto "Broadway’1.
Right onto 1A and follow through to York Beach Village. 
Right on 1A bearing slightly left in about 400 feet.
Keep straight (1A bears left).
Park opposite entrance to picnic grounds, in the parking lot 
of the lobster pound and restaurant on the south side of the 
Cape Neddick River.
Walk down the picnic grounds lane to the shore. Contact
of the Kittery Formation and alkaline granite of the Agamenticus
Complex is exposed along the shore at the end of the lane.
Note several dikes of basalt or diabase cut through granite 
stringers and the main mass of the granite. Several other 
dikes in the K ittery Formation on the opposite shore cut 
apophyses derived from  the alkaline granite. Nowhere 
has the reverse  (alkaline granite cutting diabase or basalt) 
been observed.
Note carefully some of the minor granite stringers - -  granitiza- 
tionists w ill  be ve ry  happy here. Non-dilation can be demonstrated!
This is the end of the form al trip. For  those who can stay longer, 
the leader w ill  be happy to conduct an informal tour of features exposed 
on the Nubble.
To return home, retrace route to 1A, then hard right on 1A to junction 
with Route U. S. 1. Southbound people follow Route 1 to K ittery where 
U. S. 1 feed d irectly into the K ittery By-pass and the Interstate Bridge. 
Northbound people take Route 1 to Wells Corner following signs to the 
Maine Turnpike Wells entrance (the same route travelled from  Brunswick 
to the assembly point).
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